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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new gene producing Oryza sativa having resistance to higher 
salts or drying by removing a poly(A) addition signal-like sequence and a palindrome sequence from a gene coding a 
natural-type Escherichia coli betA protein. 

SOLUTION: This new gene has a base sequence obtained by removing a poly(A) addition signal-like sequence and 
a palindrome sequence from a base sequence of a gene coding a natural-type Escherichia coli betA protein and 
codes the Escherichia coli betA protein. The gene highly manifests in a plant of family gramineae and the plant of 
family gramineae transformed by introducing the gene produces and accumulates glycine betaine, then the utility as 
a crop having resistance to higher salts stress or drying stress can be expected. The gene is obtained by collecting 
a gene coding a natural-type Escherichia coli betA protein and modifying its base sequence by removing a poly(A) 
addition signaHike sequence and a palindrome sequence by using a site-specific variation method. 
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[? 

^Oi^SaeiFlJ :fe T , po ly (A) #lJD v •^ ^WfilE^ljT- 
ab*ATTATTl4ATCATCH. AATAACIiAACAAClC, TTTATTIiTT 
CATCtc, AATATTIiAACATCtC, ATTAACIiATCAACU, TATAAC 
liTACAACtCtt^t, Tb^-p. >'■«';> Ka-AE2^JTGCCGGCT 
CAGCCGGCAIiTGCCGGGTCAGCGGGCAlcS^-f <J> o 




CM2-56 



CM2-83 



(2) 



^^m^ 10-191983 



* itfE^-wtasseyij po 1 y (A) nm 'yir-r )^mw.ni5 

ATT, AATAAC, TTTATT, AATATT, ATTAAC. S-jyTATAAC*^ 

[IS*a 3 ] MIB/* V > K n - A E^jTjqXJCCGGCTCAGC 
CGGCA-C**tt*a 1 f2©<^jt{E^^o 

liS*Jl4] ^^SlbetAi' V^-Ci'K^rJ- Ki-;&il{5 
i^fOiS^Ejnj :fe V ^ T , po 1 y (A) #itra V ^I'ttga?!) f. 
ab^ATTATTIiATCATCtC, AATAACJiAACAAClC, TTTATTJiTT 
CATCU, AATATTIiAACATCtc, ATTAAC»iATCAACtc, TATAAC 
l±TACAAClcaife?*Vv ^■CV V K n - A ffiJ^jTGCCGG 

CTCAGCCGGCAJiTGCCGGGTCAGCGGGCAlctt^^ ^1 1 

5 ] . mm<r>w§\m^- 1 tcie«s<Dje^E3?ij-c 

a # tl d i: Sr #ilc t -r * 4 fE©oaf5?-o 

6 ] 1 - 5 <0 v^-f :Slcfefe<Ojt 
f5^-**«A $ ftr v> S i t t i- ^ - „ 

SJfeOT'n hy^;^ Hc^AL> iO:7'n h y^;^ ^:^- 
betA V H ?r M^-r S ^ffflife; j*o 
[0 0 p 1] 

t> tl^.^^ 'J ^ > (tlT, f'^^^f vj tB&i-) 
[0 0 0 2] 



\yP-\z.m)Z--ti>::.ti}^mhi)-ttj:^tzo -^j. yt^mn 
[0 0 0 3] JS^}§S<0!Sr3j-rfc. '^:J''f >'ti#< 

<&mxmm ^ tixn t) , $ fzm^m^^<Dm:i&s.mmx 

m^^l 9 9 e^ffi^^^rlUfft.pHe) o V:^ 

[0 0 0 4] :*:)irM-et±^^'f >I4, n «; v;^^?,^^' ^■ 

ii*.«®^co2o(o^^icj;orm^$n.-&o n>;>'ii 
TK^^^IibetAfflfS^lcn- K^ftTV^i;**, i<0iH5 

^tt^ >g|lC:^^B<75betAjifS^4-#AU, iSt:S'tt05lfi 
'ft;l::fiS:S;L;it (Plant Physiol. 107, 703-708(1995))o t. 
fz. LiliusC,Ji, betAfifS^=Sr^'/'N'3tc^A-t"4i tt? 

X Y y7.m'^<ojis.m.n^m^'>ss^mtztm^Lx\^^i, 

(Bio/Technology, 165(3), 849 (1996)) o L*»L, betA 

±SS * W:^!^ r is v» -Cbe tAite^^ ^ ^ A L§ia ^ 
[0 0 0 5] 

[liM«:^ft-r-&/c4i)<0*S:] :$:5IW^t,(4, betAitfS 

* 6 *B'TOpoly(A)#*D>'^^-?-;V«S£?iJ, (2)iaf?^^;i' 
betASfS^ icli, ^ ^l^-ffifeiBtei^T-liJJ t ^ f^ffl $ 
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[0 0 0 6) EP*>2^f&9g<^iii-»±, mm^p-r^itmi-^m. 

5fc^S*i7tbetAjtfK^ (tl.T, r5S:^l!betAaf5?-J t 

[0 0 0 7] 3f:^?gici3V^rit|^t ir^^iifeli-Y^T-f^l-ffl 

A^^) , ejt., T7, -yf^. h>>^n3v^*<Wt> 
[0 0 0 8 J 

[0 0 0 9] < 1 >*f&?g<05S:^SbetAji<5^ 
*§&?goa:^MbetAafe?-l±, ^^.S:^]»®betAi' 
j5'S=Sr3- K-t-&itf5^-coi£^E?iJ*>c>, poly(A)fd-]!)n 

•t-'&af5^-C*^„ poly(A)#Jjp->i^-^-;i/aB5^Jt LT 
HATTATT. AATAAC, TTTATT^ AATATT, ATTAAC, ;RWTATA 
ACtJ*, V KD-AK^Ji: LTIITGCCGGCTCAGCCGGCA 

[0 0 10] -^^MXl^Wa&Xk9'yJ^i/9.^-n~Y-tji> 
fifS^li, Molecular Microbiology, 5(5), 1049 (199 

BamHI^»fgl5te<0 6 iS^GGATCCA*, K > 027^S 

^lcSacI«)ffirgBe0 6ig»GAG(nx:3ii«, #-<r#ilD$fL, IB 
ff?M*&3 K>»iTTG5»>f3ATGtCttJfe$ftTV»2,<, 
[0 0 11] :*:^?^<oa{E^»±. betAi' V/N-^'KttStg 

■C3^«fcWbetASf5^J: ij "{jiisv^ J; d 

tc, -fb^fi*). ^*^e?)lceS:^;&tt-&o C:i-C, betA^'V 



*o -«!0J:9«:betA^'>>'<i'Si::^tlWtclB|^^:^'>'/< 
^'KSrn- K-r*DNAt±, x. If&^HbetAJSfs?^ S: 
^lcg|5e#^Wg5Mffi(c J: o T^|#1- -5, i i: § * o 
i^±a!betAafS?-XI±:iixSr*1--£.«BJi&lc^Si!i 

?iJS-§- 2 lcfSf^om»BS?iJ ^;fi-f-s D N A i: >^ h 'J > v 

X V ^^r^#T•c>'^'f y; ^^-YX-r-SDNAr^o-c, 

^|Bl±> ««Ix.tf,. 6 O%J0l±, »^ L< l±8 0%J'J.±O 
ffi|SHl«r;t-t-*DNA|Wl±35*-'>'fyv ^r-Y XL, -tixJ; 

[0 0 12] :*:§£?^£7)a:^MbetAae^-l±, 5^^.<DbetA 
it<E^-**3- K1-^T5 y^E^JXJlbetA^'V/^^'Ri: 
«Sg&<HC|^^<0 i'>'/<^ ROT 5 y ®EBByiJ:&*lc LT, 

ho 

[0 0 13] a)afS^^e¥Ojt6tft *r*^^<ObetAa<S 
i=-4'tOpoly(A)#SD->^^-?-;i'«IBa^J=S:, g^<0fc5(f t 
e,i:v^J: -9 «:^lfe(7)E?!)-Cabor, T 5 > ®?fijfe*fei 
^rv^i'^ ^rSE2FiJt;aife-t-^>o fi3^^coBe?nj t LT, Aft: 
Wicii^l lc^-rE?ij7i*^tf t,fL-&o ifLCjOpoly(A) 

[0 0 14] 
[«ll 
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ffia?u## 1 \z 










ATTATT 


25 30 


ATCATC 


19 — 24 


AATAAC 


223 —228 


AACAAC 


217 222 


TTTATT 


1048 — 1053 


TTCATC 


1042 — 1047 


AATAH 


1081 — 1086 


AACATC 


1075 1080 


AHAAC 


1111 1116 


ATCAAC 


1105 1110 


TATAAC 


1117 — 1122 


TACAAC 


1111 — 1116 



[0 0 15] <Z>j&U=F<omm<r>mftii:i>^^^<ohetm 
(T)''^'; > Ka- AE^JTGCGGGCTCAGCCGGCA (K'F'J 
SE?iJ#-^2tci3V^-rm»«-^33~49) l±, /•{ij > Kn 

if>:6:V^J:3«:E?!l. ■PO JJTGCCGGGTCAGCGGGCA (E^R) 

10 0 16] ±fBOJ;9'Sr«^fflbetAate^li, ^£ 

i^=Sr'&tr63~85Je*gS<^'^^ 1 ^M^t ^) =r V :i- ^ 

-tff-i^ ><; r V3 >?t (jiiTx rpcRj tm-r 

(Am. J. Hum. Genet. ,37, 172. 1985)) tc J: ^i^iplRlDSr^if 
TiticioT, t**-c§*<, :^')=r^i^U 

5-^' -7-1*1057 5 y®?<03 Kv»±, ^ ^mm^&i-^ton V 

v»;&-/7'f -^-li, betAite^-OiSSE^ySrSi;, ±15 

'f-^-coE^Jt, PCRittci^et^MbetAilfS^cO^ 

[0 0 17] S-f, ^mMhetmiii^<omi<Or)*>> 5' 
*SJeC»O5S:^L7tv>JS»ffi^J=&-g-triis53300 bpOE^J=& 
^±^^•C63 bp<^)5'filjy5'f-7-a) (E^J#-f-6) i:63 
bp<03'#J-/7'f -v-© (BB?iJ#-t7) =t'&fi£L.> 5?^be 
tAitft^^^r^at LTPC RlcJ;.oT23j!:SIDNA (E 
4 Ul5V^r 7-2 9 0, E^iJS-^ 1 icisv^rm* 
#-f-l ~2 7 5 trffl^l-*) ^lii|iS-f*o mr, iOD 
NAKf^T-'Jr, TDNABf^tAj i:v»d„ jSj, y^-f^- 
(D05-5l5ffififll-|±, K>0±»StC, 

mfmmom.mM¥i (ggatco 3!i*#i3D^*tTv^-&o 

10 0 181 85 bpO 2 ^^ffizTy ■^•7-® (BE^J 

#-?-9) S.U'T'^'f-v-® (SE?lJ#-f- 1 0 ) 
fL03- *^T*tJl5 bpffl1fSI=&?gfiS;i-* J: d IC-g-fiKL, 
ioy^-fv-irfflv^/cPCRtCJ: 156bp<023^II 
D N A (Be?^J#-f- 5 iciJ v^T 7 8 ~ 2 3 3 , E?iJ#-f- 1 
tCi3V>T:^ft#-f- 1010-1165 lCffl^-r-6) Srli 



8) «-fflv^TPCRRlc:>$r-=}TVS 226bpc7)2 2^SIDNA 
(SE^J#-^5lCi5V»T8~2 3 3, EyiJ#-^ 1 lCi5V»T 

^*s-^9 4 o~ 1 1 6 5 irffl^-r^) 5r#s„ mr, 

c:<ODNA»f>T-«r, roNABrK-Bj tv^-5o 
[0 0 19] ±IE(O.J; ^ l-Lr»fjix-&DNABf>T-AS. 
l/DNABfK-BI±, ■7;P-?^y;v>!'a-^>'^^-9-W' hir* 
•t'&^^^BI'^^' •W^lfpCRTMII (Invitrogen 
t±^, TA Cloning Kit) \,Zi7 u~—> if ^jxi>c ^<r> 
f^, ^'n-^yi^$iXjt#>(r(^DNA|ff>V»±SangerC>. (Pr 
oc. Nat 1 . Acad. Sc i . , 74. 5463-5467, 1977) (O'Jt'-^^z/^ 

^m\zx 1] , nm\z:n-r z,mmMW^imm vxmm 

^*■C•^Ut^ff^^, 55«fcbetAaf£^4'<7)#>«rWDNA»f>T-***t 
)Cc:.-r^gB!9-tfi^mx.-&i t-CS^WtcbetAi' >>'-?i'S 

L < li 2 0 Sfif L< »i^r«ra^i-*o 

[0 0 2 0] 
[«2l 
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£2 



3 Fxo^a 
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TTT 


TTC 


80 


GCA 


CCC 


82 


GCT 


GCC 


63 


AAA 


AAC 


86 


GCT 


CCC 


87 


GGA 


CCC - 


325 


AAA 


AAC 


327 


CGT 


GCC 


332 


TTT 


TTC 


335 


ACT 


ACC 


337 


GTT 


CTC 


338 


GCT 


CCC 


343 


TTT 


TTC 


344 


GAA 


GAC 


345 


CCA 


CCC 


346 


CGT 


GCC 


347 


GGA 


CCC 


352 


CGT 


CCC 


354 


r* k k 
1>AA 




383 


CAT 


CAC 


3B6 


CCA 


CCC 


367 


CTA 


CTC 


375 


AAT 


AAC 


376 


CCA 


CCC 


378 


AAA 


AAC 


381 


GCT 


GCC 



[0 0 2 1] < 2 >:^^m<D^i7 
betAiie^ 3!i*^X ^iXfz^i' i'-X-^^o Sfc^MbetAil 

[0 0 2 2] mm-ti-f°^~i^~t Lr, •ealx.l^CaMV 
35S(pBI221: EMBO.J., 6, 3901-3907, 1987) 'J 7 
^ry^^^yf jl^^^^^ffy-Z-^^^f,^ ,rbcS(ribu 

losel. 5-bisphosphate carboxylase)^ Cab (chlorophyll 
a/b binding protein)^? (Science, 244, 174 (198 

9)), mmtpx^m-r^^t-Amm^titzru^-^r- 

mBi^liZm^^-^i>T ^ (Plant Molecular Bi 

ology,13,611 (1989)) t L < li 5 h 3 V KU TlC^^f 
$Hi-4 7 5 yggE^J (Plant Cell Physiol, 34(2) :345(1 
993)) hetAi^>/^ir^t<DM^^y^^i'i:^&-t^ 

[0 0 2 3] t'-i^-i^-bLXit. m^ltiiV 



>iiss,-ti>^i' f-^^^^^i' f-tLxmmx^. 

^ y Vxjy tLXii. 0!lx.l^h'>^n3vAdhl (r;W3 
K^y•^--^fii^^i^) <0S^-^ > hD>(Genes 
&Development, 1, 1183-1200. 1987), f^Cat {iJ f y 
-•IfiaiST-) -Y V ha v(Tanaka et al.. Nuclei 

c Acids Research. 18. 6767-6770. 1990)^*»*lf e>ir 

So 

[0 0 2 4] :*:^?gtciJVTJi|Et;, i^u-v-i 'y> 
■ffifflL, d^o-J-oioJiifi^jt-f-^nnci-irSJfi-t-^ 
[0 0 2 5] < 3 >%^'^<r>^ ^^W^'Bi.-(f^<r>mm^ 

[0 0 2 6] *%?gici5V»-CJ4, SK-7-*-jtfS^t 
ac^MbetAjie^*:!^— K^f t^^-tS >{) <OSr 

5 K 1 5S:^MbetAa<£^^*-t S •y'^ 5 K i: i-ffffl L 

S:^fe'CabS(ShiinaiDoto et al.. Nature, 337, 274-27 
6, 1989) o 

[0 0 2 7] •7'n hV^X Ki^fcOJi-^ULTpSa-fS 
-& -If ;^ V V 3 -6 VM± ;w ;^ S- fiS-f^Sb 

■f i^^omm.m^mmmi'^tTm^k^'p 25-30 

■C, 0-50 r.p.m.<O0kn^X3-l 6 ^F^gS»^5!ka-r 

So »^i!Lail^Ttt, iSSL-c^rH^bi^S-l^i, ^ffiii 

2 ~ 5l&*OKMCjS (0. 118M tg-fk* V ■> A, 0.08I7M :^ 
-ftv^^^S^-^A, 0.085M ffi-fb^^l'V":' A, pH6.0)('nieo 



(6) 



10-1 9 1 9 8 3 



r. Appl. Genet. .53. 57-63, 1978)^ =tJnx.jS'C.-&St L 

[0 0 2 8] ±lEO± d IwLTPSIfL/ceJc^MbetAafE 
=f-i:-^tf^^^i^ i'-. t^flx-lfl-lOO/ig/mlh, ±fe« 
l^fi^OT'n t^Jx.lf(2~10)xl0 6'|i/B,ii: 

30~200inMtS'fb* M A. 0~50mMi£'fb-v v"> 
A. 0.2~0.6M-7^ h-;u, O.lXMES^-^trpHS.SOiS® 

'SrT'n h'T'^X VPizmXi-^o ll^^^*;V';^*!kiill±. 100 
-IGOO/i F03 Vr'V-y-- =Srfflv>-C^#t>ix^200~1000V/ 
cin<?)*0«BmEt<O|l:»E>'<;l';^f , /<;i';^ilill~50mseceiS 

(7)^i^X'ma-t^(Oi)ftii-mxi,:i> (#g|%i-i8i79i-§-^ 

[0 0 2 9] ±.m<Oi^lzm.^/^)U:i.^mLfz-fu h-yr 
y:^hi:. tni^Jf R 2^to(Plant.Cell. Physiol.. 14. 

1113. 1973) 0*t*tfiS;:fl-tMS^^(Murashige and Sk 
oog. 15, 473-497. 1962) <9 feT^ 5 Vrl-g-^E 
^Sb(R2/MS)*>*VMiMS^Sfer-, »4 L < liM^il^.i: L 
T5g®S*';'i7A^0.2~0.5X^^-t'&^Sttc}lj5L, i 
n-Sr 1 . 0-3. 0XgjK<7? T n - ;^ 4:-g-trR2/MS* ^. v> liMS 
^Sfe^t^ir-=> rUf . (C V ^ - W 4^ IC j£ If -c » 

<E*:)-&o cKOB^wyn hy^;^ hoitjKi±*«j(5~50) 

xiosn/mlt J; -9 lc-f-^036*»S Uv^o 
[0 0 3 0] ^V^T@'ftL7tT**n-;;^=£r5~20mm:^(O 

S L < Ji^Sfetf' iz ^^#aaa&?:100~300ingFW/-> + - 
WSjS*^??-^, 20~50r.p.mO[ie-Ci9)c'< tJlgt^ 
L43&5e>, B&^ftT23-27*CT-^#-t--&o ^ ^^^ffflM 

Lx\'^<m<o-s:^<o-j3mzmcxm-^i,z'^hmo 

10 0 3 1] ^mm-iMmT. O.S-lmmgg^On.n::^ 

(hph) «r«A LT is V^Tt^-g-, 7-20 
Q >f u -7 ^ V > «r 10~ lOOp g/mlglK*§S?8['t' 

2. 4- ^' n □ 7 i y (2. 4-D) =fr 2nig/l gJS, T 

a - X 0. 1 - 1 . OXta A 7t ^^^*±-C2 -4il , m.^T 
(1. 000~4. OOOlux) , 23~27'C-C^# L ii:S3~6mmW * 



[0 0 3 2] v<^*•'^^^^ 'WI^•^0.5~1.5367**a- 
;^^r•&trR2/MS^Afe ('(aL5^;i'*>iij^lrafc'&vMi-9--i' 
h:«7-Y-V*l~10mg/l^jD) ■C23--27'C. 2.000-4.00 
Oiux<o*#Tf ^S-t ixlf 2-l0aKr:i^^E S (i^l^ 
^W<oj^&i!)^m.)i>htiz>o $e>ir2-3iSK*;i'^v*-g- 
* «rv^R2/MS^Afe^-C^«1-4 i i: i i)\ J^ttpIftg^Sr 

ibm'iiimmhtii>o :^^Lxnhtifzii}m.mmt. 
[0 0 3 3] j^K^si^fla. L < im'Kmi^m^izm. 

^x.»fMol. Gen. Genet., 211, 27, l9B8\zmCfz:^^ 
T#S|L, PCRte(Am. J. Hum. Genet., 37, 172, 19 
85)<) L< (±-9-f>ft(J. Mol. Biol., 98, 505, 1980) 

izx*) vtmx § * fz. MKm^mm-iim^y^ a h 

fL/cac^MbetASe^-t^^jR LTV>^ i t li, 
0IJ X lf> efc^abetAafS^OEjnjXJi ^<^— 66 * 7'n - 
T't Lfc>' --If >S (Thomas. P. et al.. Proc. Natl. 
Acad. Sci.. 77. 5201. 1980), j^AL/cSfS^gliKJ (b 
etA^- v/N-^' S) lciti-^tn;jfiif»*ffl vVc j:.;^ ^ >m 
(Towbin et al., Proc. Natl. Acad. Sci.. 76. 4350. 

1979) \,zi:*)mh-i(i-f,zxbi>o mxLtzm^=^<ommM 

(Agr.Biol.Chem.. 40(10). 2077 (1976)) l,ZX<om^X 

(Plant Physiol. 29. 1315-1321 (1988)) (zi^o T 
IH-NMRIC i • Jeit?^ ;S.o 

[0 0 3 4] 

immm] &.t. :^^miz^^mmMi:mifxMr^mz 
Mmi-i>ii^. 't<om'^i:m^^J:\'^m*)&.r<ommm^zm 

[0 0 3 5] 

immmi] *5!cggbetAai5^«r#trfil!feffl^a^5'^' 

-(omm. betAitdSitfET-o-ff^w, mmm'^&. rxt 

(1) *5S:IEbetAitf5i=- (E?iJ^E^J*-?- 2 ) ^-g-trffi 
=Sr3- K-f ,5DNAi:, ^ - i^;V'^' or^^J^-^f (GUS)ffi 

itm^^ t s- i ora^-e-g-*, ^*i#^=}f E?iJ /? - 

X5 KGSC-GUS (B:*:S^'fb^#lt.69(5).ll-13. (199 
5)) lOmM Tris-HCl(pH7.5), 7iiiM MgCl2. 7mM 2-.>« 

n^ij-fYJ^if^-A^, 20mM KCi {mfk. :^<om.WL<r>K 

iSffiS-Low buffer 1 0^.41) lOOju l^-CWSS^^SacI 2uh 



(7) 
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its-C-ejRIf L/cO-t,, lOmM Tris-HCKpH7.5). 7mM MgC 
l2, 7inM 2->;U:^7'h^^'/->'V, 150mM KCl (W^. 
^omJ&tDKJZ^itSLiHigh buffer^Df^) 100// 14^^©] 
RSS^BamHI 2uni ts-C^|ff GUSitteT-^?5t *? R^V^ 

[0 0 3 6] ^^v^T. betAitfr?- (Molecular Microbio 
logy. 5(5). 1049 (1991)) 08?IR53te3 K ><^l& tCBamH 
I^Bfg|Ste<0 6i£*CXiATCC*#JnL. l^i&3K><^27Je 
^?*:tcSacI©8ffSB{fi!:^0 6 tg^GA(XrrC=&#Jp L/cbetASte 
^ (aiR|gi&3 K>liTTG*^(bATGtc^;iT*^) (Kjnj 
m<omm-^2) low buffer 100// 1 4»-e^JPl»^S 
acl 2units"C^»f LfcO*,, High buffer 100/i 14'"Ct!l 
PlS^^BamHI 2uni tsT^OKf LT^#/cDNA»^n-*^ %<0'f 
yTs^ KGSC^GUScOGUSiteT-^15t *}B^v^7l:g|5^5rtc^-f<>' 
-V3>^*;/h (Ligation kit. ^fSit (W ) irfflv^ 
Tjg^ii^. y^;^ ^ Kpbet/chl (Ell) ?r#;^Co 

[0 0 3 7] (2) F CRm'fy^'^-(Dmm 
flijacoi: d t:: Lx^m^tifzhetmi^'f-<0&AW.m (E 
?|JS(^K?|J#-^ 1 ) ^cLTtr^^oT. DNASffM-A (SB?1J« 
<omm-^4) . DNASfM-B (K?iJS^0E?iJS^5) * 
P C R i o Tlgipii" ^ i6 (7) y ^ >f - tcffl >2> :t V 
rfp^i^V'^f-K (E?y*<^ffi?!)#-^6- 1 0) =^^S;L 
/Co KOp^ti. Matteucci?? (1981) 

J, Am. Chem. Soc. 103. 3185-3192^5 i: i;fBeaucage 
lb. (1981) Tetrahedron Lett. 22. 1859-1862 IB® ^ 

> l/:^-?- Kti-r^T, Applied Biosystems . 391?^DNA^ 

V > iTfe-CpSa Ltzo V - <Offl#iH^7&- 

l^it-^ ymm:^- V U v(OPC*^A, Applied Bi 
osystems) Srfflv^^ Mcbridg^ (1988) Biotechniques. 
6 ; 362-367) \zUm $tLTV^^(7)i:Ifj^tc L T ffiSS L 

[0 0 3 8] (3) P CRftlCj:^ 2:Jjs:ilDNA<b 

Sa^ijti. K?^J«BS?iJ*-^2tCi3V^TJg»#-§-33-49 (TG 
CCGGCTCAGCCGGCA) ir^pfi-T^o 

[0 0 3 9] DNAffM-Ali. M^t::BainHI.BclIgPfi=^^ 
o284bpCOBf>i*"e. dfttiltriEOJ: d tc. 2 5^cO:r';rf 
p?^l^:^f-K(D® (E?njg<0E^J#-^6. 7) ^"l/^^f 

4) o P CRt±:/^>f •^-laaiO/iM.lOmM Tris-HCKpH 
8.3).1.5mM MgCl2.50mM KCl. 0.005% NP-40. 0.001% Gel 
atin,dATP.dGTP,dCTP,dTTP.^200/iM.AmpliTaqR DNA po 
lymerase (PERKIN-ELMERtt) 5 uni ts. ^^100// 10S:JCB ' 



(MJ RESEARCHtt) ^tfflv^T. 94*0. 1 mi 
n.. 54t;. 2min.. 721C. Z m\n.i)^h'^J: ^ 

[0 0 4 0] DNAIffM-Bli. MStcPstI.BglISBfi[«r to 
226bpC0Bf>t-C. Z.fi\tZ^<Ot^)::fy^^ l^iir^V'fy 
^v-®®® (E^iJ^OE^iJS-^S. 9. 10) ^fflv> 
7l:PCRtcJ:oTJgitii;&n/Co DNA»f>T-B(i. ^-f-fy 
-Y-v-^is J:tr®4rfflv^TP CR^ffv^ 156bp(ODN 
ASt^^ELt^Co PCR(i:94t:. Imin.. 45t:. lmin..7 
2t:. 2 min.O^^+-C5[a^»5igL. ^*:^C94t:. 1 min. . 

60t:. Iniin.. 12X:a mn.<O0k\^X2QUm^'^\^m,]B 
^-^X'^^fzo ^v^T. miS<7)i:9HLT±iiligi^tL7tl5 

ebpcoDNAS// 1 1 y^-f-^-Otfflv^T 1 mi tig i:: 

Ri:5*frT'P C R Sr^TV^226bpODNA*^^L/c (E 
^J»OE^J#^5) o 

[0 0 4.1 ] y^T.^ KO«^(i[EIl-4lcefeoT^To 
/Co -fyT.X Kpbet/chlSrlOinM Tris-HCl(pH7.5), 7niM 
MgCl2. 7mM 2-mercaptoethanol. 60inM NaCl (JSI^C:<0 
MS£«OjRj;Dfl£SrMedium buffertPf^) 100// ltp-e$lJK& 
^^Bcll 2unitsT--eJllf L/:<7)-t,High buffer 100// 1* 
r'$iJPI^^.BamHI 2 uni tsT'^lff 0.7% Seakem GTGAg 
arose(BdCtt). IXTBE ^«T£-cm^acl6 L4. 9 kbp <r> 
DNA>'<> K^^U»5 to L;'co CI K^^^Pf*^^ 
HAft, 0.5XTBE ^«?e[Et5'C135mA^^irL=^S£L. 
;6-^DNA«r^i6LTlPllRL7'Co »^ tt/c46oVl^DN 
A^^S[tC40/i 13M NaOAci3<tl/1000// 1 100% Ji^y-;^ 
?:iDx.. 15000 rpmt^l5i3^^'t-LgMc04.9 kbp DNA 
»f>tC (HI) ^ffiSSL/Co 

[0 0 4 2] oV^T% DNA8ffM-A;^i^}fA^tL/c:^J^B^ 
^ ^ - p C R^II/A^^Medium bufferlOO// Itf'T'ftiJiJB^ 
^Bcll 2 unitsT^^lff Lfc<0*)High buffer 100// 
SUPlg^SBamHI 2 units-C^gff 4% NuSieve GTG Agar 
ose(FWCtt). IXTBE Wm^X^%MM\^21% bpODN 
A/O K^^»9ffiL/Co -60>^N*V K^tSW-^^-^ricA 
ix. 0.5XTBE^®fiEft«-C135mA^I|«E«rSaL. 
DNA^-^dbtTHiDlL/Co #^ft7^c400// lODNAig 
?SlC40//l 3M NaOAciSiU^lOOO// 1 100% 
JDA. 15.000 rpm-C15i3^it-^Li6?JC0278 bp DNA»f 
K-A' (01) =&ffiSaL/Co JISLfcDNA-^n^^iii^j 
l/10a:=SrT4 DNA U :^'^"-'if =&fljffl LfcDNALigation Kit(T 
akara=tt)S:fflV^T^:y h <Ov::iji. T;HCi^£o "C ^50 pi 

A -7 ji - n - jl/T-^fei-:5> t XdMm>i A^MU^i)^ 
m^^i^^fz-^y:^^ Kpbet/chl/Ml (HI) *««A^ 
titzmWimzo ^<omi:^mL'/y:^^< Kpbet/chl/M 
l^fflSiL/co 

[0 0 4 31 y^X^ Kpbet/chl/Ml S-Low buffer 100 
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u l^-vmmmmSacl 2 units-C^Kff L7^cO-t,High buff 
er 100// lEt'TftlJPI^^Sall 2 uni ts-C^itff L. 1% Sea 
kem TG Agarose (BiCtt) , IXTBE ^^fSTIg^^a Ll. 
9 kbp ODNA/O yiW^lbL. &m^j~-r{zx 
ft. 0.5XTBE mmWL^'CldbmA^m.^Lim.L. Y)Vi)^h 
DNA?rt^tIbLTlDlllXL7to t#^ix;'c400// lODN 
SStI40Ail 3M NaOAciictcriOOO// 1 100% J^rJ^y-iVS- 
Jnx. 15,000 rpinT15^JS'C^L§M<7)1.9 kbp DNAKf 
M-D (132) 4-3fBS!L/Co ^ -pBluescript R 

II KS (STRATAGENEtt) tCov^T LTSlJPfiK^S 
alLSacI-CftJIIf Lffl®!L/w2.9 kbp DNA»f>T-E (El 

2) ?r#/Co ?«^L7tDNA-^fL'ra^stll/10»«:T4 DNA 
V r^'^-tfSrflJffl L/cDNA Ligation Kit (Takaratt) 

V^T+-7 hO-7.f:-^T;VtCfi6c».T:^50A/ 10S:iS^T-*g 
L . ::^JiFM*^DH5 a L r > fc: V V > "Cilft 

-r^ - i: -c^^$-^7^cbetAffiigiiei^gB^75^}¥A^fr7l: 

KpBS/bet/Ml (13 2) ;i^^^A^:^L/cB*^^^f 
/Co -<^B=Sr^«L-:/^;^^ KpBS/bet/Ml=^ffi®L/Co 

[0 0 4 4] y^X^ KpBS/bet/Ml=^Low buffer 100 
// 14^-C©JPl^^SacI 2 unitsT^Kff LT'cO^jHigh buff 
er 100 /i 14^r'©JPIg^SPstI 2 unitsT^OSf 1% Sea 

kemGTG Agarose (FMCtt) . IXTBE L4 

kbp cODNA/^> Yi^X^XflM bpODNA/^*> K=^^ 
*9UiL. >^^-FtL^*f■f"^-y^cAi^T0.5xTBE ^® 
flE^T'lSSniA^SSEiraLL. ^^'^'U^ei^ ^> D N A LT 
miRL/Co ^#t.i^/c400// l(ODNA^ffitC40/i 1 3M NaO 
Ac:fe <t t/lOOO// 1 100% J^r5'y -;V^iJDx.. IS.OOOrpmT* 
15i9^^t'L-tg6?)604 kbp DNAKff>T-F (113) 1 742 bp 

*^DNA»f>i-G (113) 4rffl^L/Co 742 bp<^PstI-Sa 
cI»f>TrG(i:^^lcHigh buffer 100 a/ 14^"C-S»JP-&^*Bgl 

1 2 units-C^OBf 4% NuSieve GTG Agarose (B!Ctt) . 
IXTBE ^«?S-eS^i^»I L542 bpO^<>K*^»?Hi 
L. S<Ff-^^-:ricAtt, 0.5XTBE^«fl£tt'T135mA^ 
ll«t^S£L^ ^;^7!i^^DNA=&aci&L-ClpliRL/Co #(b 
^7^400// l<ODNA^fStr40>ti 1 3M NaOAci5 J: mml 10 
0% Ji^y-;l/«rJjpx.. IS.OOOrpmf 155?'it-i:^LgK|c054 

2 bp DNABfM-H (113) ^^?g$iL/co 

10 0 4 5] ov>r% DNABf>tB*^Jf A^i^/c:^Mm^ 
^^-pCRTOII/B (113) -^Highbuffer 100 // 14^T- 
SllPlS^SPstl 2 units-C^lff L/c(0-t>High buffer 100 
Ai l^^-etiJPfi^^Bgll 2 units-e^DWfL. 4% NuSieve GT 
G Agarose (FMCtt) , 1 XTBE)S®?e[T-m^*t6 L205 b p 
<^DNAVN*> K=Sr«J»5 WL. WSxi- =^-^\zXiX. 0.5 
XTBE ®«fl3[if'-C135mASm8K^SEL. r;P;6^?pDNA 
Sri^iftLTHlRL/Co ^#?jtt7t400/i lODN A^?B[tC40 
>ul 3M NaOAci5 J: U^lml 100% y -;^^JJDx.. 15.00 
0 rpiDr-155^jS'i:^L. BMO205 bp DNAWf>T-B' (H 

3) *ffi$SL/cc 

[0 0 4 6] 205 bpOPstI -BgII»fM-B' i:542 bp<OBg 
lI-SacIBf>T'H*r. T4 DNA U :<r--if =frfljffl L/cDNA Liga 



tion Kit(Takaratt)Srfflv^-C^*;' ^ (T)-^ ^ )\^ 
T^50 fx\(Omp^'Q^%yufz<0%:^^ J 
»9fflS{L. ^*:v^-r^tti:4 kbpODNABfM-Ft. T4 DN 
A U :^--ifSrflJffl L/cDNA Ligation Kit (Takaratt) ^ffi 
^^X^v hOv-^TVV-tcSfeoT^SO A^lOSlS^T^g 

-^L/co c:(0Ki;&?£S'fflv^r::felifB**pH5a tcjgg^^ 
L T > e V U v -C^l" ^^i:r^S<7)Ao /cbetA«ig 
itf^^SP^^^Jf A^tt/cT'^y^^ KpBS/bet/M2 (113) 
^^^SA^t^/cB1*S:^#/co -OB*^«Ly^>^. ^ KpB 
S/bet/l^'&ffl^L^^Co 

[0 0 4 71 7"^;^ ^ KpBS/bet/M24'Low buffer 100// 
It^-eSiJRB^^SacI 2 unitsT^ORff L/c<7)^>High buffer 

100// Itt'T^JKI^^Sall 2 unitsT-^gf 1% Sea ke 
m GTG Agarose (BiCtt), IXTBE ^«r£T-m^^ifi 
1.9 kbp C0DNA/N*> K*«J»)aiL. SW^^-ytr 
Atl. 0.5XTBE ^«?e[4'T135mA^m5E^«tL. 
^bDNA^r^ajLTHJlRL/Co tt/c400// lOD N A 
^fKtC40/il 3M NaOAciS J: tnml 100% J -yV^^tVi 
X.. 15.000 rpm-ClS^g^a-lL^LgKjODNAKfM" I (H 
4) ^ffiMLT^Co 

[0 0 4 8] y^;^^ Kpbet/chl tLow buffer 100// 1 
^'-eSlJIlS^^SacI 2 unitsT^lff L/cc^-t>High buffer 
100// ItfTSIJPlS^^Sall 2 units-eftlBf 1% Sea kem 

GTGAgarose(I^Ctt). IXTBE ««flET'm^*i& L3. 5 k 
bp ODNA^O K-^^OOffiL. ^W'^-:^->^trAtL. 
0.5XTBE ^®?£+-C135mAfemS£^SLL. Yr^t-hV^l^^ 
ArSrr^SdLTlPlJRL/Co » 7^400 // D N AJ^fStC 
40//1 3M NaOAci5 J:U^lml 100% ^ ^ =^JDx.. 15, 
000 rpni-C15:9-3t-i:^Lg65cODNA»fK- J (114) 

[0 0 4 9] ^^OAo/cbetAlSi§itteT-(7)1.9 kbp Sa 
ll-SacISffit Ihrf'jT.X Kpbet/chl:6-ib-ej »? tU^tL^^c 
3.5 kbp Sall-SacUff^T- J *T4 DNA y ?if-^*^f!Jffl L?^c 
DNA Ligation Kit (Takaratt) =S:fflV^T^;> hcO-T — jlT 

;vne£oTi^50//i<7)Ri;Dmr-^>&L. ^oSJi^JS^ffl 

T:^]^mDH5 a L n ^ 7 - n - ;i.T- 

-2) ^ t -e^MOAo /cbetAlt^a{^T-gB^9^7&^Jf A 
^tt/c:/^;^^ Kpbet/chl/M2 (El 4) t'^M^X^Mzm 
*Sr#/Co ^<OB=Sr^«Ly^;^^ Kpbet/chl/M2^ffl 

[0 0 5 0] 

\%WS%2 \ 'g^^betA3ie^-(0tfiS?43T-C05&^ 
(1) >f bT'^jx, h-.<7)Jgg^|^ 

-pbet/chl/M2ti ^ ^l^ffl^K/ 1^ J^KSmi- ^ O 

$i^^::^aT^)'5>(Shimamoto et al.. Nature, 338: 27 
4-276, 1989) o 
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[0 0 5 1 1 yri h'yy::^h\t'A(OX^\^Lxm^L 

-lr;^7-'tfRS, 1% v-tn^f 0.4M-7-h-;l/ 
^'&tf^^fS(pH5.6)-C3 ox:. 3-4B#r^«kSL7to 

(DMCm (OAISU mtiy')^A, 0.0817M ta^fb-^^j^v 
'^A, 0.085M ig<b:*;i-v^^. pH6.0 ; tirJ£<^)5:fflt# 

Ml^KMCfST2Ii]r$fe^L/co 
[0 0 5 2] ^C.K/cT'n hy^;^ hSr. 70mM mit^ 
V^A. 5mM taib-^^^vT^ A, 0. 4M 0.1 
% MESSr-^trpHs! 80)^®flEt::8X 106ffl/ml i: ^fe ^ J: ^ H 

[0 0 5 31 C:co!f:rSii£tc±fE(OJ; ^ KLxm^Lfzm 
f5^?"&tf T'^X ^ K^i?^ ^-60//g/^lla6tftwyu^- 
^- t UrCaMVSSS. ^l^^itfS^t LT>'^>f ^n-T^v 

>X7 jL^--tf3tfe^:s.u^os (>'>'^*»; > 

v>^--lf) ^^vMiCaMVS*c7)^«-^ J^-^-^;^'f 
^7'^-:^^ h\ ^?iJx.t^pGL2 (Nature, 338 : 274-276.198 
9)60/ig/ml^^SpL. 4X:X5^mY^&Lfz^. ^ffi L 

/<Jl^7.i:WMLtZo -^(Om^ lOOO/zFcOn V7^>-if->^ 
fflv^r500V/cmt7)^0^||JE*:*^tt. VN-;u;<il)l30msec t L 
/cc /NVWxenlJDm> 4t:T10i3^r^?&S]L;l:f^. I?S0R2 
/MSyn h y^;^ h r :^'n-;^^^(Mol. Gen. Genet., 
206. 408, mi) tm^L,0,7im<Dm-^ t^j:i> {zm 

fZo 

[0 0 5 41 m^>'^V^;^i^!L31L/cy^ h^Ty:^ hi:^tT 
Tifn-Tsi \Oim-X<D± ^^\zmm LR2/MSSE^^7'n h 

V1^mmm\X^fzW&^cm<D^\y- Y\ZXft. JE 
tC*^100mg{Fff)c7)>f LTA^t 
fzo -/n h y ^ ;^ h <o^«(i*?j 2 9 'X:xm 1 0 B , 50 

[0 0 5 51 ^<o^ ^^mnmt:k<ox^{z\^xm^\^ 
\um.m^. v^m\^fzmm^mn^\z'^^'rz>5^mi 
^-7smm.imzwLxi^^m^^>fzo ^h\zi^m2'-AB 

f*ti20-30/ig/mli:'5r^ J: ^ lc>^N>f ^n-^^ v>B=^^ 
AfetcJnx..2-3iir^^«L/Co 
[0 0 5 61 ^^v^-CClcOT:^'n-;^>i-?:R 2 V7 bTPir 
" ^^{2. 4- V* ^ n n -7 y ^ vg^K (2. 4-D) 2mg/l . 6% 

<i:o7t3nj^-S:>E>frtci3^ttTR2 V 
-7 hT:^-:^Sfetc#L/co ^0:^;i-;^=&R2/MSS^^Sb 
(3%V;^eh-;v, 2%v3tl. 13&T55fn-;^,pH5.8)lC^ 
L ^ 25t: . 2. 000-4. OOOluxcO^ftT-CS- lOiiM^^-t 



ht. nwi)^mfifzo wmcm^m^^RLtzt:^ 

hX^ ?2MS^^1^^^XiXfz'fy:^^yC^yt^y^?s\z 

[0 0 5 71 (2) FCRm^x^bmnmt^mmcoT.^ 

?rfflmL7t(Mol. Gen. Genet..' 211. 27. 1988) o ES**? 
2-3mm<^:^7;l/7. 21@Srl.5ml-7^ ^ nS-Cx-^jL-rrt-CR 
esuspension buffer (20mM Tris-HCl. lOmM EDTA) 250 
tx\h^\Z^^^Y^^P^'L^ 20% SDSSr20 liQx-T. 68 
'Cl5fl^F^inSL/wo 7. 5M Ammonium Acetate 15 

Op l?'Jnx.r7K±lC3 0i3^F^«Wc, 15.000 rpm.. 4 

t:. i5^9^r^iS'M^. ±jttiJ^^y-;w imiinx.Ti?jKiwi 

A=t70%Et0HT-^V\ TE )iS®?S(10mM Tr 

is-HCl(pH8.0).lmM EDTA)30p Hc^:d> L/^o 
[0 0 5 81 ^^O.DNA=&PCRfetcJ:>&><.iJ^ 
:5^HfflV^/Co 5' ffly:^^^-^-tC(iBe^J»-^l 

tf5' fiijy^-^-e-UfigejTij^^i oig»#-f-l 0 9 8 

-111 4 tc^a^-r^4g^E?y^:#i-^y^^-7-^&ffi 

^-Y-^-itS^l/iM. lOmM Tris-HCl(pH8.3). l.SmMMg 
Cl2. 50mM KCl. 0.005% Tween 20. 0.005% NP-40. 0.00 
1% -tf^-^V. dATP. dGTP. dCTP. dTTP^200A^M. It^ 
14DNA>^''; ^--If (REPLinffiRM Thermostable DNA Pol 
ymeraseCEPISENTRE?!)) 5 units. %(0^^xm^\^fz 
DNA5// l^r-g-^-^T. :^50/i l(0R/;5fK^& D N A•9-- 
■^;^■^^ 7 -PJ1000(PERKIN-ELMER CETUStt) =tffiv^ 
94t:. Ii3^.. 50X:. 2^3^.. 72t:, 3i3^;6-t>35:^-9->f 
30-35[iI3*»9iiLRj£$-^T^To/:o P C 

ii6 ic^ibtt^<t:3 t:::/^><^ Kpbet/chl/CM2;6^Sl^ii 
S i^T'cjgS^^:^ ;U'>^ tc lii. i kbpcofitttclgilJi ^ n/c 
DNA:;6^^ibn?^Co l^l^Kt:: LT < C0>^^-Y >f v > 

v-->i>*L/^^^. *?j30%co?;i)^-c 

[0 0 5 91 (3) «AL7::iie?-<7?e^-mRNAO 

^®:*^t:^RNA=£^affi (Analytical Biochem. . 162. 

156-159. 1987) L. Oligo-dT kit (^fiit) =^fflV^T 
mRNASrJffitHL/Co #mRNA 2/i g=& ^ "*f >ft (Thomas. 
P. et al.. Proc. Natl. Acad. Sci.. 77. .5201. 1980) 

E^JSr-g-tf. pbet/chl/M2<OBamHI-NotI»fK-^ffiv^/co 
^(^^n-:/<0fi[®Sr[115tc^f o -fOlS*. lil 7 li^ 
•Ti: 9 tw?^H^^^$:^jlti-C(ibetAitfEi^:6-^^;e.$*t>5) 
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2.0 Kb<^mRNA4rt^mL/::o ^i^lr^^Qc^ilJUK.fz^ 
(D^y:^^ Kpbet/chl4r2|[AL/c4<^60ft:fel liSOm 

[0 0 6 0] ( 4 ) mXLfzm^'f'Omm-betk^ 
^l^ffibetA^' y^'^i^^zn-t^h^^^liKW^V^^L. Blob 

y^^i LTiKie OkDaObetA^ >'>'n-^ SS^fccO/N'V K 
^^^hfz (US) o 

[0 0 6 1] (5) m^x\^fzm'n=f-<Dmwjm)<o^')> 

W^'A^^^ti)^:^'^: 46.5mM K-V >®^jit«SS(pH 7.4). 
10% HrD-;i/.5mMv^f-:^7. l^-f 5 mM EDTA, 

5% e-;i/tfni; K>. l/^M PMSF(-7ai:=.;v> 

'J K). Ia/MMIA (^y*3- KB^ 
m) *-&trfflm?K4^-C^^L10.000rpm-C15i9^^-i:>^9^fil 

SOSL. •^f>7';i-F^60jtjS^}i)x.?^cco-t>, 400>t/ni^* 

91 mM K-V >®e^®fK(pH 7. 4) 300 /i 1, 20iiA! KCN 5 
Oa/1, 2inM DCPIP (2. 6 - v i> n a -7 j:. / ;V'-f > K 
f U A±£7)cfP^) 50 a/ 1, 2.6mMPMS50 

fi \ m7Lxm.^%iD^26x:x-b^Wim.L.fz^ik. 0.73M 

^L/Co I ^mi^:^! MlA<DBC?l?i:M7t't ^mm&^ luni 

fz':ry7.< Vphet/ch\/m^mXLfzmwn^i^x\t^ 
iihco-fy:^^ Kpbet/chl**AL/cfccO(7)S:fel 0^§ 
<7)ni; >M7K^^^fS147&^^m^fL/c (HQ) o 

[0 0 6 2] (6) ?^«^gift:a^"CO^^>f VCO^W 
^illto:^}* (Plant Physiol. 29, 1315-1321 (1988)) 

ATG CAA TTC GAC TAG ATC ATC ATC (XJT 
Met Gin Phe Asp Tyr He lie He Gly 

15 
CTC GCT ACC CGT CTG ACT GAA GAT CCG 
Leu Ala Thr Arg Leu Thr Glu Asp Pro 
20 25 
GAA GCG GGC GGC CCG GAC TAT CGC TTT 
Glu Ala Gly Gly Pro Asp Tyr Arg Phe 

35 .40 
GCT GCC CTG GCA TTC CCG CTA CAG GGT 
Ala Ala Leu Ala Phe Pro Leu Gin Gly 

50 55 
GAA ACG GAA CCT GAA CCG TTT ATG AAC 
Glu Thr Glu Pro Glu Pro Phe Met Asn 

65 70 
CGC GGC AAG GGT CTG GGC GGC TCG TCG 



i^*ii^»>^S[JgcoJK-C*fm^-t^:S7k^c^^^SL. 5 00 
MHz OiH-NMR^fflv^T^^-f V<0|§fflc^t5tEL7to 

^^>f >-&a:Sr5e4L/co ^ o:/^;^ § Kpbet/chl^ 

^xLfz'i^nm^^mmx\t^<-<9^ v^^^^^m^n^r 

t-<>fzi3\ aft?-tr5S:^^jDx.7t"/^X^ Kpbet/chl/M 
2«ri»AL/cJgKet^^*:Tti 1 - 2 A/moles/gFff (FW : 

mn) (o^^^yii^^^^ixfz mio) o cittti^^' 

[0 0 6 3] 

l^m(0^±m *5l5^0:^MBbetA:?'>>'<^K^3r-K 
X <D mi^lr^m O tf ^ po 1 y (A) #Jn v ^ 

m^^if^^') > V^-M.m^ii:<o^\^^fzi><DXi>:h:i t 

xLxMs^^^fitz^ ^mm^it^^ >i:^m • m 

[0 0 6 4] 

mjm^ : 1 

mnoM^ : 1671 
K^J<oM : mm 
m(oM : 

m^lpmm M&O^KK.. Genomic DNA=tgB^5*fi<JtceS:^ L 
fzi^<D ^ 

mmi:mi~u^ : CDS 

#tt^e : 1..1668 



GCC GGG 
Ala Gly 

10 
AAT ACC 
Asn Thr 

GAC TTC 
Asp Phe 

AAA CGC 
Lys Arg 

AAC CGC 
Asn Arg 
75 

CTG ATC 



TCA GCG 
Ser Ala 

TCC GTG 
Ser Val 

CGC ACC 
Arg Thr 
45 

TAG AAC 
Tyr Asn 

60 
CGC ATG 
Arg Met 



GGC AAC GTT 
Gly Asn Val 
15 

CTG CTG CTT 
Leu Leu Leu 
30 

CAG ATG CCC 
Gin Met Pro 

TGG GCC TAT 
Trp Ala Tyr 



GAG TGC GGC 
Glu Cys Gly 
80 

AAC GGC ATG TGC TAC 



48 



96 



144 



192 



240 



288 



(11) 



(imW- 10-191983 



Arg Gly Lys Gly.Leu 
85 

ATC COT GGC AAT GCG 
lie Arg Gly Asn Ala 
100 

CTG GAG AAC TGG AGC 
Leu Glu Asn Trp Ser 
115 

CGC GAT ATG 
Arg Asp Met 



Gly Gly Ser Ser 



GAG ACT 
Glu Thr 
130 
GTG AGC 
Val Ser 
145 

ATG ATT 
Met He 

AAC GGT 
Asn Gly 

CCG CAG 
Pro Gin 

AAA TCG 
Lys Ser 
210 
ATC ATT 
He He 
225 

GAC AGC 
Asp Ser 

TGT GCA 
Cys Ala 

GGC AAC 
Gly Asn 

TTA CCC 
Leu Pro 
290 
CAA TAT 
Gin Tyr 
305 

TGG AAC 
Trp Asn 

GTC GGC 
Val Gly 



GTC ACT ACC 
Val Thr Thr 

GAA GCG GGC 
Glu Ala Gly 
165 

TAT CAG CAG 
Tyr Gin Gin 

180 
GGC CGT CGC 
Gly Arg Arg 
195 

CGT CCT AAC 
Arg Pro Asn 

TTT GAC GGC 
Phe Asp Gly 

ACC ATC CCA 
Thr He Pro 
245 

GGC GCG ATT 
Gly Ala He 

260 
GCT GAA CTG 
Ala Glu Leu 
275 

GGC GTC GGC 
Gly Val Gly 

GAG TGC AAA 
Glu Cys Lys 

CAG CCG AAG 
Gin Pro Lys 
325 

GCC AGC AAC 
Ala Ser Asn 
340 



CTG GAT 
Leu Asp 

TAC CTC 
Tyr Leu 

GGT GAA 
Gly Glu 
135 
TCC AAA 
Ser Lys 
150 

GTG CAG 
Val Gin 

GAA GGT 
Glu Gly 

GCC AGC 
Ala Ser 

CTG ACC 
Leu Thr 
215 
AAA CGC 
Lys Arg 
230 

ACC CGC 
Thr Arg 

GCC TCA 
Ala Ser 

CTG GCG 
Leu Ala 

GAA AAT 
Glu Asn 
295 
GAA CCG 
Glu Pro 
310 

ATC GGC 
lie Gly 

CAC TTC 
His Phe 



CTC GAT 
Leu Asp 
105 
GAC TGC 
Asp Cys 
120 

AAC GAC 
Asn Asp 

CCC GGC 
Pro Gly 

GCG GGC 
Ala Gly 

TTT GGT 
Phe Gly 
185 
ACC GCG 
Thr Ala 
200 

ATT CGT 
He Arg 

GCG GTG 
Ala Val 

GCA ACG 
Ala Thr 

CCG CAG 
Pro Gin 
265 
GAG TTT 
Glu Phe 
280 

CTT CAG 
Leu Gin 

GTT TCC 
Val Ser 

GCG GAG 
Ala Glu 

GAG GCG 
Glu Ala 
345 



Leu He Asn 
90 

AAC TGG GCG 
Asn Trp Ala 

CTG CCC TAC 
Leu Pro Tyr 

TAT CAC GGC 
Tyr His Gly 
140 

GTC AAT CCG 
Val Asn Pro 

155 
TAC CCG CGC 
Tyr Pro Arg 
170 

CCG ATG GAT 
Pro Met Asp 

CGT GGC TAT 
Arg Gly Tyr 

ACT CAC GCT 
Thr His Ala 
220 

GGC GTC GAA 
Gly Val Glu 

235 
GCC AAC AAA 
Ala Asn Lys 
250 

ATC CTG CAA 
He Leu Gin 

GAT ATT CCG 
Asp He Pro 

GAT CAT CTG 
Asp His Leu 
300 

CTC TAC CCT 
Leu Tyr Pro 

315 
TGG CTG TTC 
Trp Leu Phe 
330 

GGC GGC TTC 
Gly Gly Phe 



Gly Met 

CAA GAA 
Gin Glu 
110 
TAC CGC 
Tyr Arg 
125 

GGT GAT 
Gly Asp 

CTG TTT 
Leu Phe 

ACG GAC 
Thr Asp 

CGC ACC 
Arg Thr 
190 
CTC GAT 
Leu Asp 
205 

ATG ACC 
Met Thr 

TGG CTG 
Trp Leu 

GAA GTG 
Glu Val 

CGC TCC 
Arg Ser 
270 
CTG GTG 
Leu Val 
285 

GAG ATG 
Glu Met 

GCC CTG 
Ala Leu 

GGC GGC 
Gly Gly 

ATC CGC 
He Arg 
350 



Cys Tyr 
95 

CCC GGT 
Pro Gly 

AAG GCC 
Lys Ala 

GGC CCG 
Gly Pro 

GAA GCG 
Glu Ala 
-160 
GAT CTC 
Asp Leu 
175 

GTC ACG 
Val Thr 

CAG GCC 
Gin Ala 

GAT CAC 
Asp His 

GAA GGC 
Glu Gly 
240 
CTG TTA 
Leu Leu 
255 

GGC GTC 
Gly Val 

CAT GAA 
His Glu 

TAT CTG 
Tyr Leu 

CAG TGG 
Gin Trp 
320 
ACC GGC 
Thr Gly 
335 

AGC CGC 
Ser Arg 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



(12) 
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[0 0 6 5 

E^JOS : 
SloSc : 

mm 



GAG GAG 
Glu GIu 

ATC AAC 
He Asn 
370 
CAC GTC 
His Val 
385 

TCC CGC 
Ser Arg 

CAC GAG 
His Glu 

GAG ATC 
Glu He 

AGC CCC 
Ser Pro 
450 
CGT AAC 
Arg Asn 
465 

GGT TAC 
Gly Tyr 

™ GAA 
Leu Glu 

ACC GGG 
Thr Gly 

GAT ATG 
Asp Met 
530 
TTT GTG 
Phe Val 
545 

1 mm^^ : 2 
: 1710 



: Genomic DNA 



TTC GCG TGG CCG AAC ATC CAG TAC CAC TTC CTG CCG GTC GCG 
Phe Ala Trp Pro Asn He Gin Tyr His Phe Leu Pro Val Ala 
355 360 365 

TAC AAC GGC TCG AAC GCC GTG AAG GAG CAC GGC TTC CAG TGC 
Tyr Asn Gly Ser Asn Ala Val Lys Glu His Gly Phe Gin Cys 

375 380 
GGC TCA ATG CGC TCG CCA AGC CGT GGG CAT GTG CGG ATT AAA 
Gly Ser Met Arg Ser Pro Ser Arg Gly His Val Arg He Lys 

390 395 400 

GAC CCG CAC. CAG CAT CCG GCG ATT CTG TTT AAC TAC ATG TCG 
Asp Pro His Gin His Pro Ala He Leu Phe Asn Tyr Met Ser 

405 410 415 

CAG GAC TGG CAG GAG . TTC CGC GAC GCA ATT CGC ATC ACC CGC 
Gin Asp Trp Gin Glu Phe Arg Asp Ala He Arg He Thr Arg 

420 425 430 

ATG CAT CAA CCC GCG CTG GAT CAG TAT CGT GGC CGC GAA ATC 
Met His Gin Pro Ala Leu Asp Gin Tyr Arg Gly Arg Glu He 
435 440 445 

GGT GTC GAA TGC CAG ACG GAT GAA CAG CTC GAT GAG TTC GTG 
Gly Val Glu Cys Gin Thr Asp Glu Gin Leu Asp Glu Phe Val 

455 460 
CAC GCC GAA ACC GCC TTC CAT CCG TGC GGT ACC TGC AAA ATG 
His Ala Glu Thr Ala Phe His Pro Cys Gly Thr Cys Lys Met 

470.: . 475 480 

GAC GAG ATG TCC GTG GTT GAC GGC GAA GGC CGC GTA CAC GGG- 
Asp Glu Met Ser Val Val Asp Gly Glu Gly Arg Val His Gly 

485 490 495 

GGC CTG CGT GTG GTG GAT GCG TCG ATT ATG CCG CAG ATT ATC 
Gly Leu Arg Val Val Asp Ala Ser He Met Pro Gin He He 

500 505 510 

AAT TTG AAC GCC ACG ACA ATT ATG ATT GGC GAG AAA ATA GCG 
Asn Leu Asn Ala Thr Thr He Met He Gly Glu Lys He Ala 
515 520 525 

ATT CGT GGA CAG GAA GCG CTG CCG AGG AGC ACG GCG GGA TAT 
He Arg Gly Gin Glu Ala Leu Pro Arg Ser Thr Ala Gly Tyr 

535 540 
GCA AAT GGG ATG CCG GTG AGA GCG AAA AAA TGA 
Ala Asn Gly Met Pro Val Arg Ala Lys Lys 

550 555 

: i^mm (Escherichia 
t*^ : K - 1 0 

4fm*«i-ffi-^ : CDS 

^^Efifi : 7. . 1674 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



1632 



.1671 



col i) 



GGATCC ATG CAA TTT GAC TAC ATC ATT ATT GGT GCC GGC TCA GCC GGC 
Met Gin Phe Asp Tyr He He He Gly Ala Gly Ser Ala Gly 
15 10 



48 



(13) 
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AAC GTT 
Asn Val 

15 
CTG CTT 
Leu Leu 

ATG CCC 
Met Pro 

GCC TAT 
Ala Tyr 

TGC GGA 
Cys Gly 
80 

TGC TAG 
Gys Tyr 
95 
CCG GGT 
Pro Gly 

AAG GCC 
. Lys Ala 

GGC CCG 
Gly Pro 

GAA GCG 
Glu Ala 
160 
GAT CTC 
Asp Leu 
175 

GTC ACG 
Val Thr 

CAG GCC 
Gin Ala 

GAT CAC 
Asp His 

GAA GGC 
Glu Gly 
240 
CTG TTA 
Leu Leu 
255 

GGC GTC 
Gly Val 



CTC GCT ACC 
Leu Ala Thr 

GAA GCG GGC 
Glu Ala Gly 
35 

GCT GCC CTG 
Ala Ala Leu 
50 

GAA ACG GAA 
Glu Thr Glu 
65 

CGC GGT AAA 
Arg Gly Lys 

ATC CGT GGC 
He Arg Gly 

CTG GAG AAC 
Leu Glu Asn 
115 

GAG ACT CGC 
Glu Thr Arg 

130 
GTG AGC GTC 
Val Ser Val 
145 

ATG ATT GAA 
Met He Glu 

AAC GGT TAT 
Asn Gly Tyr 

CCG CAG GGC. 
Pro Gin Gly 
195 

AAA TCG CGT 
Lys Ser Arg 

210 
ATC ATT TTT 
He He Phe 
225 

GAG AGC ACC 
Asp Ser Thr 

TGT GCA GGC 
Cys Ala Gly 

GGC AAC GCT 
Gly Asn Ala 



CGT CTG ACT 
Arg Leu Thr 
20 

GGC CCG GAC 
Gly Pro Asp 

GCA TTC CCG 
Ala Phe Pro 

CCT GAA CCG 
Pro Glu Pro 
70 

GGT CTG GGT 
Gly Leu Gly 
85 

AAT GCG CTG 
Asn Ala Leu 
100 

TGG AGC TAC 
Trp Ser Tyr 

GAT ATG GGT 
Asp Met Gly 

ACT ACC TCC 
Thr Thr Ser 
150 

GCG GGC GTG 
Ala Gly Val 

165 
CAG CAG GAA 
Gin Gin Glu 
180 

CGT CGC GCC 
Arig Arg Ala 

CCT AAC CTG 
Pro Asn Leu 

GAC GGC AAA 
Asp Gly Lys 
230 

ATC CCA ACC 
He Pro Thr 

245 
GCG ATT GCC 
Ala He Ala 
260 

GAA CTG CTG 
Glu Leu Leu 



GAA. GAT CCG 
Glu Asp Pro 
25 

TAT CGC TTT 
Tyr Arg Phe 
40 

CTA CAG GGT 
Leu Gin Gly 
55 

TTT ATG AAT 
Phe Met Asn 

GGA TCG TCG 
Gly Ser Ser 

GAT CTC GAT 
Asp Leu Asp 
105 

CTC GAC TGC 
Leu Asp Cys 

120 
GAA AAC GAC 
Glu Asn Asp 
135 

AAA CCC GGC 
Lys Pro Gly 

CAG. GCG GGC 
Gin Ala Gly 

GGT TTT GGT 
Gly Phe Gly 
185 

AGC ACC GCG 
Ser Thr Ala 

200 
ACC ATT CGT 
Thr He Arg 
215 

CGC GCG GTG 
Arg Ala Val 

CGC GCA ACG 
Arg Ala Thr 

TCA CCG CAG 
Ser Pro Gin 
265 

GCG GAG TTT 
Ala Glu Phe 



AAT ACC TCC GTG 
Asn Thr Ser Val 



GAC TTC 
Asp Phe 

AAA CGC 
Lys Arg 

AAC CGC 
Asn Arg 
75 

CTG ATC 
Leu He 

90 
AAC TGG 
Asn Trp 

CTG CCC 
Leu Pro 

TAT CAC 
Tyr His 

GTC AAT 
Val Asn 
155 
TAC CCG 
Tyr Pro 
170 

CCG ATG 
Pro Met 

CGT GGC 
Arg Gly 

ACT CAC 
Thr His 

GGC GTC 
Gly Val 
235 
GCC AAC 
Ala Asn 
250 

ATC CTG 
He Leu 



CGC ACC 
Arg Thr 
45 

TAC AAC 
Tyr Asn 

60 
CGC ATG 
Arg Met 

AAC GGC 
Asn Gly 

GCG CAA 
Ala Gin 

TAC TAC 
Tyr Tyr 
125 
GGC GGT 
Gly Gly 
140 

CCG CTG 
Pro Leu 

CGC ACG 
Arg Thr 

GAT CGC 
Asp Arg 

TAT CTC 
Tyr Leu 
205 
GCT ATG 
Ala Met 
220 

GAA TGG 
Glu Trp 

AAA GAA 
Lys Glu 

CAA CGC 
Gin Arg 



GAT ATT CCG CTG 
Asp He Pro Leu 



CTG 
Leu 
30 
CAG 
Gin 

TGG 
Trp 

GAG 
Glu 

ATG 
Met 

GAA 
Glu 
110 
CGC 
Arg 

GAT 
Asp 

TTT 
Phe 

GAC 
Asp 

ACC 
Thr 
190 
GAT 
Asp 

ACC 
Thr 

CTG 
Leu 

GTG 
Val 

TCC 
Ser 
270 
GTG 
Val 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



(14) 
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CAT GAA 
His Glu 

TAT CTG 
Tyr Leu 

CAG TGG 
Gin Trp 
320 
ACT GGC 
Thr Gly 
335 

AGC CGT 
Ser Arg 

GTA GCG 
Val Ala 

CAG TGC 
Gin Cys 

ATT AAA 
lie Lys 
400 
ATG TCG 
Met Ser 
415 

ACC CGC 
Thr Arg 

GAA ATC 
Glu He 

TTC GTG 
Phe Val 

AAA ATG 
Lys Met 
480 
CAC GGG 
His Gly 
495 

ATT ATC 
He He 



TTA CCC 
Leu Pro 
290 
CAA TAT 
Gin Tyr 
305 

TGG AAC 
Trp Asn 

GTT GGT 
Val Gly 

GAG GAA 
Glu Glu 

ATT AAC 
He Asn 
370 
CAC GTC 
His Val 
385 

TCC CGC 
Ser Arg 

CAC GAG 
His Glu 

GAG ATC 
Glu He 

AGC CCC 
Ser Pro 
450 
CGT AAC 
Arg Asn 
465 

GGT TAC 
Gly Tyr 

TTA GAA 
Leu Glu 

ACC GGG 
Thr Gly 



ATA GCG GAT ATG 
He Ala Asp Met 
530 

GGA TAT TTT GTG 



275 

GGC GTC GGC 
Gly Val Gly 

GAG TGC AAA 
Glu Cys Lys 

CAG CCG AAA 
Gin Pro Lys 
325 

GCC AGC AAC 
Ala Ser Asn 

340 
TTT GCG TGG 
Phe Ala Trp 
355 

TAT AAC GGC 
Tyr Asn Gly 

GGC TCA ATG 
Gly Ser Met 

GAC CCG CAC 
Asp Pro His 
405 

CAG GAC TGG 
Gin Asp Trp 

420 
ATG CAT CAA 
Met His Gin 
435 

GGT GTC GAA 
Gly Val Glu 

CAC GCC GAA 
His Ala Glu 

GAC GAG ATG 
Asp Glu Met 
-485 
GGC CTG CGT 
Gly Leu Arg 

500 
AAT TTG AAC 
Asn Leu Asn 
515 

ATT CGT GGA 
He Arg Gly 

GCA AAT GGG 



280 

GAA AAT CTT CAG 
Glu Asn Leu Gin 
295 

GAA CCG GTT TCC 
Glu Pro Val Ser 
310 

ATC GGT GCG GAG 
He Gly Ala Glu 



CAC TTT 
His Phe 

CCG AAT 
Pro Asn 

TCG AAT 
Ser Asn 
375 
CGC TCG 
Arg Ser 
390 

CAG CAT 
Gin His 

CAG GAG 
Gin Glu 

CCC GCG 
Pro Ala 

TGC CAG 
Cys Gin 
455 
ACC GCC 
Thr Ala 
470 

TCC GTG 
Ser Val 

GTG GTG 
Val Val 

GCC ACG 
Ala Thr 

CAG GAA 
Gin Glu 
535 
ATG CCG 



GAA GCA 
Glu Ala 
345 
ATT CAG 
He Gin 
360 

GCA GTG 
Ala Val 

CCA AGC 
Pro Ser 

CCG GCG 
Pro Ala 

TTC CGC 
Phe Arg 
425 
CTG GAT 
Leu Asp 
440 

ACG GAT 
Thr Asp 

TTC CAT 
Phe His 

GTT GAC 
Val Asp 

GAT GCG 
Asp Ala 
505 
ACA ATT 
Thr He 
520 

GCG CTG 
Ala Leu 



GAT CAT 
Asp His 

CTC TAC 
Leu Tyr 
315 
TGG CTG 
Trp Leu 
330 

GGT GGA 
Gly Gly 

TAC CAT 
Tyr His 

AAA GAG 
Lys Glu 

CGT GGG 
Arg Gly 
395 
ATT CTG 
He Leu 
410 

GAC GCA 
Asp Ala 

CAG TAT 
Gin Tyr 

GAA CAG 
Glu Gin 

CCG TGC 
Pro Cys 
475 
GGC GAA 
Gly Glu 
490 

TCG ATT 
Ser He 

ATG ATT 
Met He 

CCG AGG 
Pro Arg 



GTG AGA GCG AAA 



285 
CTG GAG ATG 
Leu Glu Met 
300 

CCT GCC CTG 
Pro Ala Leu 

TTT GGC GGC 
Phe Gly Gly 

TTT ATT CGC 
Phe He Arg 
350 

TTC CTG, CCA 
Phe Leu Pro 

365 
CAC GGT TTC 
His Gly Phe 
380 

CAT .GTG CGG 
His. Val Arg 

TTT AAC TAC 
Phe Asn Tyr 

ATT CGC ATC 
He Arg He 
430 

CGT GGC CGC 
Arg Gly Arg 

445 
CTC GAT. GAG 
Leu Asp Glu 
460 

GGT ACC TGC 
Gly Thr Cys 

GGC CGC GTA 
Gly Arg Val 

ATG CCG CAG 
Met Pro Gin 
510 

GGC GAG AAA 
Gly Glu Lys 

525 
AGC ACG GCG 
Ser Thr Ala 
540 
AAA 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



1632 



1674 



(15) ^mW-VO-} 9 19 8 3 



Gly Tyr Phe Val Ala Asn Gly Met Pro Val Arg Ala Lys Lys 

545 550 555 

TGAGTCGTGA TGTGAACTAA CGCAGGAACC GAGCTC 1710 

[0 0 6 6] : 3 h n V- : mm 

Be?ij6os$ : 556 m^\<Dmm : ^ >^<^n 

nm<om :T^>^m 

Met Gin Phe Asp Tyr He He He Gly Ala Gly Ser Ala Gly Asn Val 

1 5 10 15 

Leu Ala Thr Arg Leu Thr Glu Asp Pro Asn Thr Ser Val Leu Leu Leu 

20 25 30 

Glu Ala Gly Gly Pro Asp Tyr Arg Phe Asp Phe Arg Thr Gin Met Pro 

35 40 45 

Ala Ala Leu Ala Phe Pro Leu Gin Gly Lys Arg Tyr Asn Trp Ala Tyr 

50 55 . 60 

Glu Thr Glu Pro Glu Pro Phe Met Asn Asn Arg Arg Met Glu Cys Gly 
65 70 75 80 

Arg Gly Lys Gly Leu Gly Gly Ser Ser Leu He Asn Gly Met Cys Tyr 

85 90 95 

He Arg Gly Asn Ala Leu Asp Leu Asp Asn Trp Ala Gin Glu Pro Gly 

100 105 110 

Leu Glu Asn Trp Ser Tyr Leu Asp Cys Leu Pro Tyr Tyr Arg Lys Ala 

115 120 125 

Glu Thr Arg Asp Met Gly Glu Asn Asp Tyr His Gly Gly Asp Gly Pro 

130 135 140 

Val Ser Val Thr Thr Ser Lys Pro Gly Val Asn Pro Leu Phe Glu Ala 
145 150 155 160 

Met He Glu Ala Gly Val Gin Ala Gly Tyr Pro Arg Thr Asp Asp Leu 

165 170 175 

Asn Gly Tyr Gin Gin Glu Gly Phe Gly Pro Met Asp Arg Thr Val Thr 

180 185 190 

Pro Gin Gly Arg Arg Ala Ser Thr Ala Arg Gly Tyr Leu Asp Gin Ala 

195 2O0 205 

Lys Ser Arg Pro Asn Leu Thr He Arg Thr His Ala Met Thr Asp His 

210 215 220 

He He Phe Asp Gly Lys Arg Ala Val Gly Val Glu Trp Leu Glu Gly 
225 230 235 240 

Asp Ser Thr He Pro Thr Arg Ala Thr Ala Asn Lys Glu Val Leu Leu 

245 250 255 

Cys Ala Gly Ala He Ala Ser Pro Gin He Leu Gin Arg Ser Gly Val 

260 265 270 

Gly Asn Ala Glu Leu Leu Ala Glu Phe Asp He Pro Leu Val His Glu 

275 280 285 

Leu Pro Gly Val Gly Glu Asn Leu Gin Asp His Leu Glu Met Tyr Leu 

290 295 300 

Gin Tyr Glu Cys Lys Glu Pro Val Ser Leu Tyr Pro Ala Leu Gin Trp 
305 310 315 320 

Trp Asn Gin Pro Lys He Gly Ala Glu Trp Leu Phe Gly Gly Thr Gly 

325 330 335 

Val Gly Ala Ser Asn His Phe Glu Ala Gly Gly Phe He Arg Ser Arg 



(16) 
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340 345 350 

Glu Glu Phe Ala Trp Pro Asn lie Gin Tyr His Phe Leu Pro Val Ala 

355 360 365 

lie Asn Tyr Asn Gly Ser Asn Ala Val Lys Glu His Gly Phe Gin Cys 

370 375 380 

His Val Gly Ser Met Arg Ser Pro Ser Arg Gly His Val Arg He Lys 
• 385 390 395 400 

Ser Arg Asp Pro His Gin His Pro Ala He Leu Phe Asn Tyr Met Ser 

405 410 415 

His Glu Gin Asp Trp Gin Glu Phe Arg Asp Ala He Arg He Thr Arg 

420 425 430 

Glu He Met His Gin Pro Ala Leu Asp Gin Tyr Arg Gly Arg Glu He 
435 440 445 

, Ser Pro Gly Val Glu Cys Gin Thr Asp Glu Gin Leu Asp Glu Phe Val 
450 455 460 

Arg Asn His Ala Glu Thr Ala Phe His Pro Cys Gly Thr Cys Lys Met 
465 470 475 480 

Gly Tyr Asp Glu Met Ser Val Val Asp Gly Glu Gly Arg Val His Gly 

485 490 495 

Leu Glu Gly Leu Arg Val Val Asp Ala Ser He Met Pro Gin He He 

500 505 510 

Thr Gly Asn Leu Asn Ala Thr Thr He Met He Gly Glu Lys He Ala 

515 520 525 

Asp Met He Arg Gly Gin Glu Ala Leu Pro Arg Ser Thr Ala Gly Tyr 

530 535 540 

Phe Val Ala Asn Gly Met Pro Val Arg Ala Lys Lys 
545 550 555 

[0 0 6 7] mm-^ : 4 mi(omm : ^^dna 

Sfi^JcO:^;^ : 306 K^JO#m 

^m<om : ^m^m-tu^ : cos 

m(D^ : ~:^m : i. . 306 

mm 

AGGGTGATGG GATCCATGCA ATTCGACTAC ATCATCATCG GTGCCGGGTC AGCGGGCAAC 60 

GTTCTCGCTA CCCGTCTGAC TGAAGATCCG AATACCTCCG TGCTGCTGCT TGAAGCGGGC 120 

GGCCCGGACT ATCGCTTTGA CTTCCGCACC CAGATGCCCG CTGCCCTGGC ATTCCCGCTA 180 

CAGGGTAAAC GCTACAACTG GGCCTATGAA ACGGAACCTG AACCGTTTAT GAACAACCGC 240 

CGCATGGAGT GCGGCCGCGG CAAGGGTCTG GGCGGCTCGT CGCTGATCAA CGGCATGTGC 300 

TACATC 306 

[0 0 6 8] ea^j*^ : 5 is,n<omm : ^«dna 

mm<om^ : 238 m^i<D^Wi 
mm(om : mi^ ^WLirmtt?.^ : cds 

ilcossr : ^Fffiti:* : i. . 238 

GGTTTCCCTC TACCCTGCCC TGCAGTGGTG GAACCAGCCG AAGATCGGCG CGGAGTGGCT 60 

GTTCGGCGGC ACCGGCGTCG GCGCCAGCAA CCACTTCGAG GCGGGCGGCT TCATCCGCAG 120 

CCGCGAGGAG TTCGCGTGGC CGAACATCCA GTACCACTTC CTGCCGGTCG CGATCAACTA 180 

CAACGGCTCG AACGCCGTGA AGGAGCACGG CTTCCAGTGC CACGTCGGCT CAATGCGC 238 
10 0 6 9] : 6 E?iJOS$ : 63 
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II<ok : #ti*»tf2-^ : CDS 

h D : jEfi^^ : 1. . 63 

ATGGGATCCA TGCAATTCGA CTACATCATC ATCGGTGCCG GGTCAGCGGG CAACGTTCTC 60 

OCT 63 

[0 0 7 0] E?lJ«-f- : 7 mWrnm : -g-SKDNA 

B£?iJoft$:63 BB?iJ<^#IS 

seyijoM : ^B? #|gl:*ai-fB-?- : CDS 

mi 

TTGATCAGCG ACGAGCCGCC CAGACCCTTG CCGCGGCCGC ACTCCATGCG GCGGTTGTTC 60 

ATA 63 

[0 0 7 1] mm-^ : 8 m^omm : ^m^m 

ie?ijoft$:85 ge?ij(o^m 

m^nm : mm ^m'^^tu^ : cos 

m<o^ : -^11 #*Ee« : 1 . . 85 

h *-n V- : # Ltz:fj^ : e 

CTCTACCCTG CCCTGCAGTG GTGGAACCAG CCGAAGATCG GCGCGGAGTG GCTGTTCGGC 60 

GGCACCGGCG TCGGCGCCAG CAACC 85 

[0 0 7 2] B^^J*-^ : 9 m.m<omm : -g-EKONA 

nm(om^ : 85 Ba?ijo#!8t 

Beyijf^ffl : mm ^mi&irti^ : CDS 

m<r)m : ^ffificE : l. . 85 
Be^j 

TCGGCGCCAG CAACCACTTC GAGGCGGGCG GCTTCATCCG CAGCCGCGAG GAGTTCGCGT 60 

GGCCGAACAT CCAGTACCAC TTCCT 85 

[ 0 0 7 3 ] Be^J#-i- : 10 s Be?iJ<oaa : -g-BEDNA 

B2?iJ«l! : :|^^ : CDS 

llo^gj : ->ti^ll l¥«fiS:i..85 

b D V- : mm s^mi^^Ltz:fjm : E 

TGGAGCCGAC GTGGCACTGG AAGCCGTGCT CCTTCACGGC GTTCGAGCCG TTGTAGTTGA 60 

TCGCGACCGG CAGGAAGTGG TACTG 85 

mi] zfy:^^ Vpbet/ch\Mli:m^iri^m^ [1115] Vw^yf ->>m^:^ J\^7.i)^hmtiiLfzB 

■tmo PRI±*'J 77V-*^f'<^'i'-Y;V':^3 5 SSt' NAO;i>i"J--V^^lcfflv»;tPCRffl-/7'f-7-i:. 

u^~ir-^ INTIifc-v*i'7 - -vmU^m 1 W > h efc^SbetAilfS^ B2?iJ t (DMJ&i. Rlfhethm^^^^ 

. ov, Te r ml±y/'?'J >v:<i'-4fjt{5?-5'-5 ^- S^OttHJl^^fflV^Tty-if V^fflyn-rt^ 5fc^MbetA 

^-«:Si-o af5^BB?iJi:0*flB*^-riilo 

[112] y?;^ ^ KpBS/chl/MlS-ffiHi-^iSSSrS^-t [06] P C RK J: -&''>'f i^nv-f ;v;?.<Ci 

[ESI -Z^;^? KpBS/bet/M2=&«^1-*d§eS:S^-t [Ei7] ^-f >tetCi:-5betASfE^e¥]g®»O^m<0 
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fz^^^mm. V- V3 -8 lipbet/chl/M2-C?^KlKm:& 
P 1 Otit^t '1' >^j.^- h 3 So 



[010] vi^aat^^ia^ 

B : B a mH I 

B c : B c 1 I 

B g : B g 1 I 
S : S a 1 I 

S a : S a c I 

p : p s t I 
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